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(54) Method and apparatus for selectively revealing obscured portions of a viewport during graphic user 
interface drag and drop operations. 



(57) A method and apparatus is disclosed for ma- 
nipulating selectable visual icons in a data pro- 
cessing system. The data processing system 
has a plurality of software objects which are 
simultaneously displayed in a plurality of view- 
ports, which at least partially overlap. The 
method and apparatus allow for graphically 
selecting a particular one of the selectable visu- 
al icons within a first of the plurality of view- 
ports. The method and apparatus allow 
relocation of particular one of the selectable 
visual icons to an exposed portion of a second 
viewport of the plurality of viewports. The move- 
ment between viewports triggers an automatic 
rearranging of the order in which the plurality of 
viewports overlap, causing the second of the 
plurality of viewports to be raised to a topmost 
position relative to all others of the plurality of 
viewports. An override function is provided 
which inhibits automatic rearranging when the 
selected visual icon is passed through interven- 
ing viewports between a source viewport and a 
target viewport 
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The present invention r latesg n rally to graphic 
us rint rfaces in computer syst ms, andsp cifically 
to "drag and drop" operations in a computer system 
capable of displaying multiple applications in a plural- 
ity of viewports or windows. 

A relatively recent advance in the computer arts 
allows a computer user to simultaneously access, dis- 
play, and manipulate data from a variety of related 
and/or unrelated computer application programs. This 
task is generally referred to as "multi-tasking." In a 
true multi-tasking system, several application pro- 
grams are active simultaneously. Multi-tasking has 
been simulated on some of the less powerful personal 
computers in that only one application is in fact active 
at any one time, but the user interface presents the ef- 
fective appearance of multi-tasking. 

Activity relating to each application, whether in 
true or simulated multi- tasking, is generally displayed 
in a viewport. These viewports may overlap and par- 
tially or completely obscure each other and the data 
therein, or may be presented in a visually discrete, 
non-overlapping manner. 

Many user interfaces include a plurality of select- 
able visual icons representative of software objects, 
including documents, files, images, as well as soft- 
ware operations such as printing, shredding, filing, or 
more sophisticated operations involving word, image, 
or numeric processing. In fact, very nearly any soft- 
ware document or software operation can be visually 
represented by a selectable visual icon. 

A "drag and drop" operation is a user-controllable 
function accomplished on the computer with a graphic 
pointing device such as a cursor, light pen, mouse, or 
pointer. The computer user can use a mouse, or a spin 
button (or similar control mechanisms) to move a vis- 
ual indicator, such as mouse arrow, within the planar 
surface of the computer's visual display. 

A visual indicator usually includes the capability 
of attaching and detaching to selectable visual icons 
in response to user commands. These functions are 
well known in the prior art Once a visual indicator is 
attached to a particular one of a plurality of selectable 
visual icons, the user may use the mouse, spin button, 
or similar mechanism to reposition the selected visual 
icon in another location within the visual display of the 
computer. Once the visual indicator is positioned at a 
desired location within a selected one of a plurality of 
viewports, the user provides a command to detach the 
selected visual icon from the visual indicator. For ex- 
ample, the computer user may "click" the mouse in a 
conventional fashion to attach and detach selectable 
visual icons. 

Frequently, the purpose of a "drag and drop" op- 
eration is to bring one selectable visual icon, which is 
representative of computer data or functions, into con- 
tact with another selected visual icon, which is also 
representative of either computer data or functions. 
For example, a us r may desire to bring a "shredder" 



icon into a viewp rt to destroy a document which is 
ith r actually displayed within the viewport or dis- 
played within the viewport in iconographic form by a 
representative visual icon. For an alternate xampl , 

5 a computer user may desire a hard copy of an elec- 
tronic message or document. In this event, the user at- 
taches a visual indicator to a particular visual icon rep- 
resentative of the document, and physically maneuv- 
ers that visual icon across the visual display to a visual 

10 icon representative of a print function. Numerous 
other functions are possible, including those functions 
depicted in iconic graphic form in Figures 2 through 6. 

In theory, the "drag and drop" operation is an ef- 
ficient and intuitive means for users to interact with 

15 software interfaces. In practice, however, it is seldom 
used. The primary obstacle to its use is the require- 
ment that both subject and target objects (that is, both 
visual icons) be readily visible and not hidden from 
view by overlapping viewports. In multi-viewport en- 

20 vironments (which typically enable "drag and drop" 
operations), the subject and target objects are rarely 
visible at the same time. The user must therefore 
painstakingly resize and rearrange most of the open 
windows to simultaneously expose both subject and 

25 target objects prior to initiating the "drag and drop" op- 
erations. The resizing and rearranging of viewports 
requires so much additional time and effort that users 
typically opt to perform the desired action via more 
conventional interaction techniques, such as pull- 

30 down menus. 

I n addition to the problems set forth above with re- 
gard to the possibility that subject and target objects 
may not be readily visible, an additional problem is 
brought about due to the manner in which multi-task- 

35 ing operations operate. Typically, only one viewport or 
window of the many windows which may be displayed 
within a data processing system receives the "focus." 
That is, a window which receives the input from a 
mouse pointer, keyboard, or other user input device. 

40 A window which gains "focus" becomes the topmost 
window. Those skilled in the art will appreciate that a 
window may receive focus when switched to the up- 
most position by a keyboard "hot-key" or when the 
window is clicked on with a mouse or other pointing 

45 device. This further complicates the utility of the drag 
and drop operation due to the fact that a visual icon 
within an overlapped window may be visible and when 
selected will cause the window displaying that icon to 
receive the focus. That is, the window containing the 

so source icon may, be elevated to the topmost position 
thereby overlapping a target visual icon which was 
previously visible. Thus, even in situations in which 
both the sourc and target icon are visible if the 
source icon is located within an overlapped viewport, 

55 the selection of that icon may render the target icon 
hidden by the elevation of the window which contains 
the source icon. 

Thus, it should be apparent that a need exists for 
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a method and apparatus whereby source icons and 
target icons may be readily accessed within a multi- 
tasking system d spite the fact that one or more icons 
may be temporarily obscur d by an ov dapping win- 
dow. It is one objective of the present invention to al- s 
low users to expose and select subject and target ob- 
jects during a "drag and drop" operation. 

It is another objective of the present invention to 
provide an automated software mechanism for auto- 
matically exposing certain obscured visual icons dur- 10 
ing a drag and drop operation. 

It is still another objective of the present invention 
to provide a data processing program product which 
facilitates drag and drop operations which are per- 
formable on selectable icons disposed in a visual dis- 15 
play of a data processing system which includes a 
plurality of viewports which at least partially overlap. 
The program product includes instructions which 
monitor and detect the movement of a visual indicator 
from a source viewport to a target viewport, and in- 20 
structions which automatically rearrange the plurality 
of viewports to raise the target viewport to a topmost 
position relative to all other viewports, thereby expos- 
ing previously obscured visual icons. 

It is yet another objective of the present invention 25 
to provide a data processing program product which 
facilitates drag and drop operations performable on 
selectable icons disposed on a visual display of a data 
processing system which includes a plurality of view- 
ports which at least partially overlap. The program 30 
product includes programmed instructions which al- 
low the user to temporarily prevent the automatic re- 
arrangement of the overlapping viewports in order to 
maintain the viewports in a particular stacked config- 
uration. 35 

These and other objectives are achieved as is 
now described. A method is provided for facilitating 
drag and drop manipulation of selectable visual icons 
in a data processing system having a planar visual 
display for receiving a plurality of viewports which at 40 
least partially overlap and which obscure certain of 
said selectable visual icons. The data processing sys- 
tem includes a visual indicator which is positionable 
within the planar visual display, and which is adapted 
for selectively attaching and detaching to selectable 45 
visual icons. The visual indicator serves to selectively 
reposition selectable visual icons within the planar 
visual display. The proximal placement of a plurality 
of selectable visual icons then actuates particular 
software operations. The method comprises a num- 50 
ber of steps performed by the data processing sys- 
tem. 

First, a particular one of the selectable visual 
icons is graphically selected within a first of the plur- 
ality of viewports utilizing the visual indicator. The se- 55 
lected visual icon is attached to the visual indicator, 
and moved with the visual indicator within the planar 
visual display to an exposed portion of a second view- 



port of the plurality of viewports, which contains at 
least n selectable visual icon which is obscured by 
an overlapping viewport The data processing system 
monitors for movement of the visual indicator be- 
tween viewports of the plurality of viewports. When 
movement between viewports is detected, the data 
processing system automatically rearranges the or- 
der in which the plurality of viewports overlap to raise 
the viewport which receives the visual indicator to a 
topmost position relative to all others of the plurality 
of viewports. 

An override function is also provided which allows 
the user to command the data processing system to 
override the step of automatically rearranging the 
plurality of viewports. This prevents rearrangement of 
the order in which the plurality of viewports overlap, 
preventing automatic rearrangement when the visual 
indicator is passed between intermediate viewports 
between a source viewport and a target viewport This 
feature prevents undesired rearrangement, and is 
particularly useful when the target viewport is nested 
within one or more other viewports. 

The novel features believed characteristic of the 
invention are set forth in the appended claims. The in- 
vention itself, however, as well as a preferred mode 
of use, further objects and advantages thereof, will 
best be understood by reference to the following de- 
tailed description of an illustrative embodiment when 
read in conjunction with the accompanying drawings, 
wherein: 

Figure 1 is a depiction of a data processing sys- 
tem which may be utilized to implement the meth- 
od and apparatus of the present invention; 
Figures 2 through 4 are pictorial representations 
of a plurality of overlapping viewports within a 
computer display screen which depict a progres- 
sion of steps of the improved drag and drop op- 
eration of the present invention applied to visual 
icons representative of software objects; 
Figures 5 and 6 are pictorial representations of a 
plurality of overlapping viewports within a com- 
puter display screen (different from those depict- 
ed in Figures 2 through 4) which illustrate an over- 
ride function of the improved drag and drop oper- 
ations of the present invention; and 
Figure 7 is a flowchart representative of the com- 
puter operations which constitute the improved 
drag and drop operation of the present invention. 
With reference now to the figures and in particular 
with reference to Figure 1, there is depicted a pictorial 
representation of a data processing system 10 which 
may be utilized to implement the method and appara- 
tus of the present invention. As is illustrated, data- 
processing system 10 includes a processor 12 (with 
an internal central processing unit, read only memory, 
and random access memory, which are not depicted) 
which is coupled to keyboard 14 and display device 
16 in a manner well known in the art. Display device 
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16 includ s a display sere n 18. Processor 12 is 
adapt d to receive removable memory med ia 1 3 to re- 
c iv application and other software as well as data. 
Those skilled in the art will appreciate that data proc- 
essing system 10 may be implemented by utilizing 
any suitable computer including the so-called "per- 
sonal computer" or a workstation coupled to a main- 
frame host computer. One example of a data process- 
ing system which may be utilized to implement the 
method and apparatus of the presen t invention is the 
International Business Machines Corporation person- 
al computer PS/2. 

As is illustrated in Figure 1, window 12 includes 
a visual indicator 19, such as a cursor or mouse poin- 
ter, which is utilized in a manner well known in the art 
to indicate a selected position upon computer display 
screen 1 8. That position is illustrated and may be util- 
ized to indicate the location at which data may be input 
by the user in accordance with known computer input 
techniques. Of course, cursor or mouse pointer 19 
may be moved about on computer display screen 10 
by utilizing a cursor key pad, a mouse input device 21 , 
or standard keyboard inputs. 

With reference now to Figures 2 through 4, there 
are depicted a plurality of overlapping viewports with- 
in a computer display screen. The steps which depict 
the steps comprising the improved drop and drag op- 
eration of the present invention are illustrated by the 
progression of Figures 2 through 4, which differ slight- 
ly from one another. 

With reference to Figure 2, computer visual dis- 
play screen 18 includes a plurality of viewports, in- 
cluding viewport 20, 22, 24, and 26. Those skilled in 
the art of multi-tasking computer applications will ap- 
preciate that each viewport may represent a single 
computer application program such as a spreadsheet 
program, a word processing application, or a graphics 
application. Typically, viewports 20, 22, 24, and 26 
may be displayed in an overlapping sequence which 
is generally dependent upon the order in which the ap- 
plications or work areas were opened or called. With 
reference to Figure 2, viewport 24 was opened first, 
followed by viewport 20 which partially overlaps view- 
port 24. Then, viewports 22, 26 were opened, and 
each partially overlap viewports 22, 24. 

Those skilled in the art will appreciate that even 
while overlapped as depicted, the non-visible con- 
tents of each viewport are present in memory and are 
restored to the display of computer visual display 
screen 18 upon the rearrangement of viewports 20, 
22, 24, and 26, as necessary, as can be seen by com- 
parison of the figures. 

As shown in Figure 2, viewports 20, 22, 24, and 
26 include a number of selectable visual icons 28, 
which are representative of software objects. As used 
herein, the term "software objects" comprehends any- 
thing to which access is controlled within a computer 
system, for example and without limitation, a file, a 



program, an ar a of main storage, application soft- 
ware, documents, or images. In sh rt, a"s ftware ob- 
ject" comprehends a collecti n of data refenred to by 
a single nam and can include data such as images, 

5 or text, or operations and applications which are em- 
bodied as application software. 

As shown in Figures 2 through 4, selectable vis- 
ual icons 28 are provided and include: people icon 30, 
in-basket icon 32, out-basket icon 34, undelivered 

10 icon 36, acknowledged icon 38, shredder icon 40, 
mail cabinet icon 42, files icon 44, writing pad icon 46, 
telephone icon 48, printer icon 50 communications 
manager icon 52, desktop manager icon 54, print 
manager icon 56, DOS icon 58, group network icon 

15 60, and mail drawer icon 62. Each of selectable visual 
icons 28 represent a software object. For example, 
people icon 30 is representative of a software appli- 
cation adapted for maintaining addresses and tele- 
phones in a prearranged order, similar to an address 

20 book or Rolodex system. For an alternative example, 
shredder icon 40 represents a software function 
which can be applied to documents, images, or data 
to destroy a selected file. For another example, printer 
icon 50 is representative of application software which 

25 controls the operation of a printer which is connected 
to data processing system 10. The icons represented 
in Figures 2 through 4 are merely representative of 
certain types of icons which are provided in a number 
of prior art software packages which include a graphic 

30 user interface, and are provided merely as examples, 
and are not intended to limit the scope of the present 
invention to any particular set of selectable visual 
icons. 

Selectable visual icons 28 provide a "tokenized" 

35 or miniature representation of individual software ob- 
jects. Icons 28 which are displayed within a viewport 
are available for use within that particular viewport. 
Icons 28 may be used by another independent soft- 
ware application by movement of the icon from one 

40 viewport to another viewport through visual indicator 
19 in cooperation with programming interfaces. 

In the industry, the term "source" application is 
used to describe a program providing the function rep- 
resented by an icon, and the term "client" application 

45 is used to describe the appl ication provid ing the view- 
port which displays the icon. Therefore, the applica- 
tion software which provides the function which is vis- 
ually represented by an icon is frequently completely 
independent of the application software which dis- 

50 plays the icon in a viewport. A direct manipulation pro- 
tocol is used by OS/2 Presentation Manager software 
packages to coordinate the operation of both source 
and client applications during a drag and drop opera- 
tion. Additionally, a protocol known as Dynamic Data 

55 Exchange (DDE) may also be utilized for interprocess 
communication and consists of a small set of messag- 
es and data structures designed to support the inter- 
action between the processes after an icon has be n 
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relocated. The communications model utilized by 
DDE is based on a client/sourc application relation- 
ship wherein the client a pplication initializes a conver- 
sation with th appropriate source application and th 
data then flows from the source application to the cli- 5 
ent application, supporting the icon disposed therein. 
For a more detailed description of DDE see Microsoft 
Systems Journal, November 1987, page 13. 

Figures 2 through 4 are arranged in time-order 
sequence to depict an improved drag and drop oper- 10 
ation on a particular selectable visual icon 28. Begin- 
ning in Figure 2, the operator's mail drawer contains 
a note. The mail drawer is visually represented in 
viewport 22 by mail drawer icon 62. A mail drawer is 
a memory location allocated for receipt of "mail," 15 
which usually consists of electronic messages con- 
veyed through modems or electronic messages con- 
veyed through hardwiring in a local area network. The 
note contained within the mail drawer is visually rep- 
resented by note icon 64 (in Figure 3). 20 

Assume for purposes of discussion that the com- 
puter operator desires to print the note contained in 
mail drawer viewport 22. One easy way to accomplish 
this task is to position visual indicator 19 (which in the 
disclosed embodiment comprises a mouse pointer 25 
19) within viewport 22, and attach note icon 64 to vis- 
ual indicator 19 by actuation of mouse input device 21 . 
Then, mouse input device 21 can be used to relocate 
note icon 64 within display screen 1 8 of data process- 
ing system 10. Preferably, in order to print the note 30 
contained in the mail drawer viewport 22, the note 
icon 64 (of Figure 3) is detached from visual indicator 
19 in proximity to printer icon 50, and preferably in at 
least partial overlapping relationship with printer icon 
50. 35 

However, as shown in Figure 2, printer icon 50 is 
obscured from view within display screen 18 of data 
processing system 1 0 by the mail drawer viewport 22, 
rendering a drop and drag and operation impossible, 
without repositioning or reshaping of mail drawer 22 40 
to reveal printer icon 50. As stated above in the de- 
scription of the prior art, this problem is frequently en- 
countered, rendering most drag and drop operations 
impractical in a display screen 18 which is crowded 
with viewports. 45 

The present invention overcomes this problem of 
prior art graphic interface systems by continually mon- 
itoring for movement of visual indicator 19 between 
viewports, and then automatically rearranging the or- 
der in which the viewports are stacked if movement so 
between viewports is detected. 

For example, with reference again to Figures 2 
through 4, data processing system 10 monitors to de- 
tect movement of visual indicator 1 9 from viewport 22. 
Dashed line 66 in Figure 2 is representative of the 55 
movement of visual indicator 19 across outer bound- 
ary 68 of mail drawer viewport 22. In accordance with 
established direct manipulation protocols, visual indi- 



cator 1 9 visually changes from note icon 64 which vis- 
ually represents a mail drawer file to the icon shown 
as 1 9' in Figure 2, to indicate to the computer perator 
that a manipulation operation is required to drag and 
drop note icon 64 into viewport 20. 

In the present invention, when data processing 
system 10 detects the relocation of note icon 64 
across outer boundary 68 of viewport 22, viewport 20 
is automatically relocated with, in the stack of overlap- 
ping viewports to a topmost position. When this oc- 
curs, the icons which were previously obscured from 
view by viewport 22 (specifically writing pad icon 46, 
telephone icon 48, and printer icon 50) are now ren- 
dered invisible to the computer operator. 

Simultaneous with the rearrangement of view- 
ports, an interprocess protocol reestablishes commu- 
nication between the source application and the client 
application, causing visual indicator 19 to change 
from visual indicator 19', as shown in Figure 2, to note 
icon 64, which is representative of a message which 
is taken from the mail drawer, as represented by mail 
drawer icon 62. As discussed above, positioning of 
note icon 64 upon printer icon 50 causes the docu- 
ment or message which is represented by note icon 
64 to be printed on a printer which is visually repre- 
sented by printer icon 50. 

With reference now to Figure 4, once the opera- 
tion visually represented by the proximal placement of 
note icon 64 and printer icon 50 is executed (in this 
case, once the message represented by note icon 64 
is printed on a printer represented by printer icon 50) 
the plurality of partially overlapping viewports 20, 22, 
24, and 26 are returned to an arrangement identical 
to that of the stack prior to relocation of note icon 64 
from viewport 22 to viewport 20. 

Figures 5 and 6 graphically depict an override 
feature of the drag and drop facilitator of the present 
invention which prevents the automatic rearrange- 
ment of the order of the plurality of viewports in re- 
sponse to movement of visual indicator 19 between 
viewports. In the preferred embodiment, the override 
function is actuated upon receipt of a user command. 
Preferably, the command can be provided by actua- 
tion of a dedicated key on keyboard 14 of data proc- 
essing system 10. In operation, the user makes a de- 
termination that it would be inappropriate or confusing 
to rearrange the order of the stack of partially overlap- 
ping viewports, and consequently depresses a dedi- 
cated key on keyboard 14 which prevents the auto- 
matic reordering of viewports as a result of passage 
of visual indicator 19 between viewports. 

As shown in Figure 5, viewports 70, 72, 74, 76, 
and 78 are arranged in overlapping relationship within 
display screen 18 of data processing system 10. A 
plurality of selectable visual icons 28 are provided in 
several of the viewports. These visual icons differ 
from those depicted in Figures 2 through 4, and rep- 
resent still other types of useful visual icons. As 
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shown in Figure 5, visual indicat r 19 is moved be- 
tween viewport 72 and viewport 76. In the pres nt in- 
vention, viewport 76 is automatically reposition d 
within th stack of partially ov rlapping vi wports in 
response to detected crossing of boundary 80 of view- 5 
port 72 by visual indicator 19. 

Figure 6 graphically depicts the consequence of 
elevating viewport 76 within the stack of viewports. As 
shown, viewport 78, which was nested entirely within 
viewport 76, is now entirely obscured from view by 10 
viewport 76. The override function of the present in- 
vention provides an efficient means for preventing the 
unneeded or unwanted rearrangement of the order of 
the stack of partially overlapping viewports. As shown 
in Figure 5, when the override operation is selected by 1 s 
the computer user, visual indicator 19 may be relocat- 
ed from viewport 72 to viewport 76 without any con- 
sequential rearrangement of the order of the overlap- 
ping viewports. This override function facilitates the 
location of visual indicator 1 9 from a source viewport, 20 
such as viewport 72, to a target viewport, such as 
viewport 78, which are separated by intervening view- 
ports. 

In operation, as visual indicator 19 is moved to- 
ward boundary 80, the operator depresses a dedicat- 25 
ed key on keyboard 14, actuating the override feature 
of the present invention just prior to passage of visual 
indicator 19 across boundary 80. The dedicated key 
on keyboard 14 is maintained in a depressed condi- 
tion until visual indicator 19 is relocated within the 30 
boundaries of target viewport 78. 

Figures 7 is a flowchart representation of comput- 
er instructions, user commands, and computer oper- 
ations which constitute the improved drag and drop 
operation of the present invention. The process be- 35 
gins with block 101. Block 103 depicts the computer 
operator's selection of a visual icon by means of the 
visual indicator within a source viewport. Ordinarily, 
the process of selection of a visual icon is accomplish- 
ed by "clicking" a mouse pointer device when the 40 
mouse pointer is placed upon the selected visual icon. 

Block 105 is representative of the computer oper- 
ator's actuation of the visual indicator by known 
means, such as a mouse input device, to move the 
visual indicator, with attached selected visual icon, 45 
from the source viewport Decision block 107 is rep- 
resentative of a data processing device's continual 
monitoring of the position of the visual indicator rela- 
tive to the source viewport. If the visual indicator has 
not left the source viewport, as determined in step so 
107, the data processing system continues monitor- 
ing. If, however, the visual indicator has been deter- 
mined, in step 107, to have left the source viewport, 
the process continues in d cision block 109. D cision 
block 109 is representative of a determination by the 55 
data processing system if a dedicated ov rride key 
has been depressed. If it is determined in step 109 
that the override key has been depr ssed, the proc- 



ss continues with decision block 113; how ver, if it 
is determined in d cision block 109 that the overrid 
k y has n t b en d pres sed, the process continues 
in the step represented by peration block 111. 

Operation block 111 is representative of the op- 
eration of the data processing system to automatically 
rearrange the viewport configuration to elevate the 
viewport which receives the visual indicator to the top- 
most position within the stack of at least partially over- 
lapping viewports. 

Operation block 1 13 is representative of the user 
command to detach the selected visual icon from the 
visual indicator. Ordinarily, this is accomplished by 
"clicking 0 the mouse pointer device, but can be ac- 
complished by other means, particularly when other 
visual indicator devices are employed. 

The process continues with decision block 115 
which is representative of the data processing system 
making a determination of whether the viewports were 
automatically rearranged in operation block 111. If it 
is determined in step 115 that no rearrangement oc- 
curred in operation block 111, the process continues 
with block 119. However, it is determined in decision 
block 115 that the viewports were indeed automatical- 
ly rearranged in operation block 111, then the process 
continues with operation block 117. 

Operation block 1 17 is representative of the data 
processing system's automatic return of the plurality 
of at least partially overlapping viewports to the pre- 
rearrangement positions, identical to the positions of 
the viewports prior to the relocation of the visual indi- 
cator, with attached selected visual icon, from the 
source viewport. 

The process terminates at block 119, since the 
drag and drop operation of a selected visual icon from 
a source viewport to a target viewport has been ac- 
complished, either with or without automatic rear- 
rangement of intervening viewports, dependent upon 
particular user commands. 

The present invention can be characterized as a 
data processing program product which facilitates 
drag and drop operations performable on selectable 
icons disposed on a visual display of a data process- 
ing system, wherein a plurality of viewports are pro- 
vided which at least partially overlap. In such a char- 
acterization, the invention comprises a media on 
which is recorded a plurality of instructions which are 
executable by data processing system 10. 

Instructions are provided which are responsive to 
an operator performed selection of a particular one of 
the selectable icons within a first of the plurality of 
viewports. These instructions operate to attach the 
particular one of the s I ctable icons to a visual indh 
cator positional within the visual display. 

The media further includes instructions which are 
responsive to operat r control for positioning the vis- 
ual indicator within the visual display. These instruc- 
tions allow movement of the visual indicator from a 
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source viewport of the plurality of viewports to a target 
viewport of the plurality of vi wp rts, with a particular 
one f the selectable icons attached ther to. 

The media als includes instruction means for de- 
termining and detecting the passage of the visual in- 5 
dicator from the source viewport into the target view- 
port Instructions are also provided for automatically 
rearranging the plurality of viewports when a reloca- 
tion of the visual indicator between the source and tar- 
get viewports is detected. The viewports are automat- 10 
ically rearranged to raise the target viewport to a top- 
most position relative to all others of the plurality of 
viewports. 

The media may further include instructions which 
are responsive to an operator command for tempor- 1 5 
arily overriding the instruction means which ordinarily 
automatically rearrange the position of the viewports. 
These instructions maintain the target viewport in its 
position relative to all other viewports, in response to 
the operator command. 20 

The media may also contain instructions which 
are responsive to the user command for detaching the 
particular one of the selectable icons from the visual 
indicator to deposit the particular one of the selectable 
icons in the target viewport. 25 

Finally, the media may also include instructions 
for automatically returning the plurality of viewports to 
an arrangement identical to that of a plurality of view- 
ports at a time prior to the operation of the instruction 
means for automatically rearranging the viewports. 30 

The improved drag and drop operation of the 
present invention includes significant advantages 
over prior art drag and drop operations. First and fore- 
most, the improved drag and drop operation of the 
present invention allows one to make full and com- 35 
plete use of the visual icons provided in a multi-view- 
port environment, notwithstanding the fact that in a 
crowded, visual display a number of visual icons may 
be obscured from view by overlapping viewports. The 
improved drop and drag operation of the present in- 40 
vention also allows the user to selectively override or 
represss the automatic rearrangement which occurs 
when a visual indicator is moved between two view- 
ports of a plurality of at least partially overlapping 
viewports. This feature prevents unintended, unneed- 45 
ed, or confusing rearrangements which could frus- 
trate the operator and inhibit the use of the visual 
icons. Finally, the preferred drag and drop operation 
of the present invention includes features for automat- 
ically returning the viewports to an ar rangement iden- 50 
tical to that prior to the automatic rearrangement 
which may occur when a visual indicator is moved be- 
tween viewports. Thus, the user is presented with a 
configuration of viewports which is identical to that en- 
countered prior to commencement of the drag and 55 
drop operation. This automatic returning to the pre- 
drag-and-drop condition minimizes the possibility for 
confusion. 



Claim 

1. Am thod of manipulating visual icons in a data 
processing system having a plurality of software 
objects which ar simultaneously displayed in a 
plurality of viewports which at least partially over- 
lap, comprising the method steps performed with 
said data processing system of: 

graphically selecting a particular one of 
said selectable visual icons within a first of said 
plurality of viewports; 

relocating said particular one of said se- 
lectable visual icons to an exposed portion of a 
second of said plurality of viewports; and 

automatically rearranging the order in 
which said plurality of viewports overlap in re- 
sponse to movement of said particular one of said 
selectable visual icons onto said exposed portion 
of said second of said plurality of viewports, such 
that said second of said plurality of viewports is 
raised to a topmost position relative to all others 
of said plurality of viewports. 

2. A method of manipulating selectable visual icons 
according to Claim 1 , further comprising: 

selectively preventing automatic rear- 
rangement of said plurality of viewports notwith- 
standing relocation of said particular one of said 
selectable visual icons onto said exposed portion 
of said second of said plurality of viewports. 

3. A method of manipulating selectable visual icons 
according to Claim 1, further comprising: 

delivering said particular one of said se- 
lectable visual icons to said second of said plur- 
ality of viewports. 

4. A method of manipulating selectable visual icons 
according to Claim 1, further comprising: 

delivering said particular one of said se- 
lectable visual icons to said second of said plur- 
ality of viewports; and 

automatically returning said plurality of 
viewports to an arrangement identical to that of 
said plurality of viewports prior to said step of au- 
tomatically rearranging. 

5. In a computer system having a visual display and 
a graphical user interface including a plurality of 
selectable icons representative of software ob- 
jects, a visual indicator for moving a selected one 
of said selectable icons within said visual display, 
and a plurality of viewports which at least partially 
ov riap which are, arranged in a stack having a 
top position unobscured by other viewports, 
wherein at least one revealed icon is visible in a 
source viewport and at least one obscured icon is 
disposed in an obscured portion of a target view- 
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port which is obscured from view by an ov dap- 
ping window, a drag and drop function facilitator 
means, comprising: 

means f r determining when a particular 
one of said at least one revealed icon of said plur- 
ality of selectable icons is relocated with said vis- 
ual indicator from said source viewport to said tar- 
get viewport within said visual display; and 

means for automatically moving said tar- 
get viewport to said top position in said stack to 
reveal said previously obscured at least one ob- 
scured icon of said target viewport, responsive to 
said means for determining. 

6. A drag and drop function facilitator means accord- 
ing to Claim 5, further comprising: 

means for selectively preventing said 
means for automatically moving from moving said 
target viewport to said top position in said stack. 

7. A drag and drop function facilitator means accord- 
ing to Claim 5, further comprising: 

means for delivering said particular one of 
said at least one revealed icon of said plurality of 
selectable icons to said target viewport. 

8. A drag and drop function facilitator means accord- 
ing to Claim 5, further comprising: 

means for delivering said particular one of 
said at least one revealed icon of said plurality of 
selectable icons to said target viewport; and 

means for automatically returning said 
plurality of viewports to an arrangement identical 
to that of said plurality of viewports of prior move- 
ment of said target viewport to said top position. 

9. A method of facilitating a drag and drop manipu- 
lation of selectable visual icons in a data process- 
ing system having a planar visual display for dis- 
playing a plurality of viewports which at least par- 
tially overlap obscuring certain of said selectable 
visual icons, said data processing system also 
having a visual indicator positionable within said 
planar visual display which is adapted for selec- 
tively attaching and detaching to selectable visual 
icons for selectively positioning selectable visual 
icons within said planar visual display, wherein 
proximal placement of a plurality of selectable vis- 
ual icons actuates a particular software opera- 
tion, comprising the method steps performed by 
said data processing system of: 

graphically selecting with said visual indi- 
cator a particular one of said selectable visual 
icon within a first of said plurality of viewports; 

attaching said particular one of said select- 
able visual icons to said visual indicator; 

relocating said particular on of said se- 
lectable visual icons with said visual indicator 



within said planar visual display t an exposed 
portion of a second of said plurality of viewports 
which contains at I ast one selectable visual icon 
obscured by an ov dapping vi wport; 
5 monitoring for relocation of said visual in- 

dicator between ones of said plurality of view- 
ports; 

automatically rearranging the order in 
which said plurality of viewports overlap in re- 

10 sponse to relocation detected between ones of 
said plurality of viewports, such that a recipient 
viewport of said plurality of viewports which re- 
ceives said visual indicator with said particular 
one of said selectable visual icons attached 

15 thereto is raised to a topmost position relative to 
all others of said plurality of viewports; 

selectively overriding, upon receipt of a 
user command, said step of automatically rear- 
ranging to prevent rearrangement of the order in 

20 which said plurality of viewports overlap to ac- 

commodate passage through viewports of said 
plurality of viewports which are intermediate of 
said first of said plurality of viewports and second 
of said plurality of viewports; 

25 wherein, upon relocation of said visual in- 

dicator with a particular one of said selectable vis- 
ual icons attached thereto into said second of said 
plurality of viewports, said second of said plurality 
of viewports is automatically rearranged to said 

30 topmost position to reveal entirely said second of 
said plurality of viewports including said at least 
one selectable visual icon previously obscured by 
overlapping ones of said plurality of viewports. 

35 10. A method of facilitating a drag and drop manipu- 
lation of selectable visual icons according to 
Claim 13, further comprising: 

detaching said particular one of said se- 
lectable visual icons from said visual indicator to 

40 place said particular one of said selectable visual 

icons proximate a particular one of said at least 
one selectable visual icon previously obscured by 
an overlapping viewport, allowing actuation of 
said particular software function. 

45 

11. A method of facilitating a drag and drop manipu- 
lation of selectable visual icons according to 
Claim 13, further comprising: 

detaching said particular one of said se- 
50 lectable visual icons from said visual indicator to 
place said particular one of said selectable visual 
icons proximate a particular one of said at least 
one selectable visual icon previously obscured by 
an overlapping viewport, allowing actuation of a 
55 particular software function; 

automatically returning said visual indica- 
tor to said first of said plurality of viewp its; and 
simultaneously automatically returning 
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said plurality of viewports to an arrangement 
identical to that of said plurality of viewports at 
time pri r to said st p f automatically rearrang- 
ing. 
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